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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Gu idel ines  for  Safety  Inspection  of  Pams  for  Phase  I 
Invest igat ions . Copies  of  these  guidelines  mag  be  obtained  from  the  Office 
of  the  Chief  of  Engineers,  Washington,  D.  C.,  20314.  The  purpose  of  a 
Phase  I investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property . The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspect  ions . 
Detailed  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I invest igat ion;  however,  the  invest igat ion 
is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observat ions  of  field  conditions 
at  the  time  of  inspect  ion  along  with  data  available  to  the  inspection  team. 
In  cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection, 
such  action,  while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure . 

It  is  important  to  note  that  the  condition  of  a dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions , and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
cond  it  ion  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future.  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 


Phase  I inspections  are  not  intended  to  provide  detailed 
hydrolog ic  and  hydraul ic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  " Probable 
Maximum  Flood * for  the  reg ion  (greatest  reasonably  possible  storm  runoff,), 
or  fract ions  thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrolog ic  and  hydraul ic  studies,  considering  the  size  of 
the  dam,  its  general  cond it  ion  and  the  dcwnstream  damage  potent ial . 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


Name  of  Dam: 

County  Located: 
State  Located: 
Stream: 

Coordinates: 

Date  of  Inspection: 


Lower  Woods  Pond  Dams 
Wayne  County 
Pennsylvania 

East  Branch  of  Dyberry  Creek 
Latitude  41°  44.3' 

Longitude  75°  16.?' 

24  October  1978 


Lower  Woods  Pond  Dam  is  a series  of  three  dams  owned 
by  the  Pennsylvania  Fish  Commission  which  were  rebuilt  in  1956 
by  the  Fish  Commission.  The  facility  is  considered  to  be  in 
good  condition  and  well  maintained.  Collectively,  the  dams 
are  classified  as  a 'IHigh^'  hazard  potential  structure  consis- 
tent with  its  potential  to  cause  extensive  property  damage  and 
possible  loss  of  life  in  the  event  of  failure.  The  dams  are 
also  classified  as  an  ^Intermediate^  size  structure  based  on 
its  1,470  acre-feet  storage  capacity. 

The  design  data  and  supplemental  information  perti- 
nent to  this  structure  were  sufficient  to  evaluate  it  and  the 
appurtenant  structures  in  accordance  with  Phase  I Guidelines. 
The  hydrologic  and  hydraulic  calculations  -p*-esenled  in  Appen- 
ds w -e  and -discussed  in  Section  5 indicate  that  the  structure 
will  pass  60  percent  of  the  Probable  Maximum  Flood.  Since  the 
dams  will  be  overtopped  by  one  foot  during  the  Probable 
Maximum  Flood,  the  spillway  systems  are  considered  to  be 
''Inadequate*'  but  not  ^Seriously  Inadequate*1.  v 

Significant  findings  of  the  visual  inspection  noted 
seepage  at  the  downstream  toe  of  Dam  Nos.  1 and  3,  and  some 
minor  seepage  beyond  the  toe  of  Dam  No.  2.  All  seepage  was 
clear  and  appeared  to  be  a long-term  stable  condition. 
Because  of  the  age  of  the  structures,  the  lack  of  construction 
records,  and  the  probable  lack  of  internal  drainage  control 
structures,  the  following  remedial  measures  are  recommended  in 
order  of  priority: 

1.  Embankment  and  toe  seepage  for  Dam  Nos.  1 and  3 

should  be  evaluated.  The  rates  of  seepage  should  be 
monitored  and  recorded  on  a periodic  basis  for 
changes  in  rates  or  turbidity. 
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Should  the  results  of  the  seepage  evaluation  and 
monitoring  warrant  precautionary  measures,  an  in- 
verted filter  or  an  equivalent  seepage  control 
system  should  be  installed  on  the  embankment.  An 
increase  in  the  seepage  flow  from  the  toe  of  the  dam 
could  indicate  a long-term  piping  problem,  which 
should  then  be  studied  in  detail  and  remedial 
measures  taken. 


1.  Woody  vegetation  on  the  masonry  section  of  Dam  No.  1 
is  undesirable  and  should  be  removed  from  the  face 
to  facilitate  inspection  of  seepage  and  the  condi- 
tion of  the  wall. 


4.  Crest  monuments  should  be  installed  on  Dam  No.  1 to 
monitor  embankment  movements. 

A maintenance  inspection  checklist  should  be  devel- 
oped to  help  insure  that  all  critical  items  are  regularly 
inspected  and  maintained.  '’’he  existing  emergency  plan 
established  by  the  Pennsylvania  Fish  Commission  should  be 
expanded  to  include  a procedure  in  the  event  of  an  emergency 
for  warning  downstream  residents. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
LOWER  WOODS  POND  DAM 
NATIONAL  ID  #PA  00152 
DER  #64-11 

SECTION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  02- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  deter- 
mine if  the  dam  constitutes  a hazard  to  human  life  or  proper- 
ty. 


I . 2 Descr ipt ion  of  Project. 

a.  Darn  and  Appurtenances.  Lower  Woods  Pond  Reservoir 
was  created  by  the  construction  of  three  embankments  as  shown 
on  Plate  2,  Appendix  E.  Embankment  No.  1 consists  of  a 
reconstructed  earthen  embankment  incorporating  an  older  ma- 
sonry dam  with  an  upstream  earth  embankment.  Embankment  Nos. 
2 and  3 consist  of  rehabilitated  earth  embankments  constructed 
across  topographic  lows  and  valleys.  Embankment  Nos.  2 and  3 
are  shown  on  Plate  5,  Appendix  E.  The  upstream  slopes  of  the 
embankments  are  3H:lV  and,  with  the  exception  of  the  masonry 
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portion  at  Embankment  No.  I,  the  downstream  slopes  are 
generally  2.5H:1V.  The  downstream  slope  of  the  masonry 
portion  of  Embankment  No.  1 is  generally  1H:1V  or  steeper. 
Typical  embankment  profiles  are  shown  on  Plate  6,  Appendix  F. 
The  lengths  of  Embankment  Nos.  1,  ? and  3 are  420  feet,  220 
feet  and  266  feet,  respectively.  The  maximum  height  is  21 
feet  at  Embankment  No.  1.  The  three  embankments  impound  a 
reservoir  of  appr ox imately  «1  acres  within  a 3.14  square  mile 
drainage  basin.  As  shown  on  Plate  1,  the  drainage  basin 
contains  an  upstream  natural  lake,  Upper  Woods  Pond.  Here- 
after, these  embankments  will  be  addressed  as  Dam  No.  I,  Dam 
No.  2 and  Dam  No.  * , which  collectively  create  Lower  Woods 
Pond  Dam. 

Dam  No.  I was  redesigned  with  a standard  Pennsyl- 
vania Fish  Commission  intake  tower  located  within  the  embank- 
ment immediately  upstieam  of  the  centerline.  The  tower 
contains  an  interior  overflow  weir  formed  by  stoplogs.  Water 
enters  the  tower  through  a 3 foot  by  3 foot  concrete  conduit 
extending  from  the  upstream  toe  through  the  embankment  to  the 
intake  tower  base.  A 3 foot  by  3 foot  concrete  conduit 
discharges  from  the  tower  to  the  downstream  toe.  The  conduit 
entrance  invert  elevation  is  1 , 398  feet,  and  the  exit  invert 
elevation  is  1,396.**.  The  crest  of  the  stoplog  weir  can  be 
varied,  but  it  is  reported  to  be  at  approximately  normal  pool 
level  of  about  elevation  1,412.  ’’’here  are  three  anti-seep 
collars  around  the  conduit.  Two  are  located  upstream  and  one 
is  located  downstream  of  the  tower.  (Fee  Plate  3,  Appendix 


’’’he  emergency  spillway  is  located  near  the  left 
abutment  of  Dam  No.  2.  The  spillway  weir  is  at  elevation 
1,412  and  is  40.6  feet  long.  The  36  foot  long  concrete 
approach  channel  and  the  26  foot  long  discharge  channel  are  at 
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elevations  1,-103.0  and  1,407.3,  respectively.  Typical  plan 
and  profile  of  the  spillway  is  shown  on  Plate  4,  Appendix  E. 

b.  Location.  The  embankments  are  located  on  the  East 
Branch  of  Dyberry  Creek,  approximately  4,000  feet  north  of  the 
intersection  of  Route  371  and  Dyberry  Creek  Road  in  Lebanon 
Township,  Wayne  County,  Pennsylvania.  The  embankments  and 
reservoir  are  shown  on  USGS  Quadrangle  entitled,  "Aldenvi lie, 
Pennsylvania"  at  coordinates  N H°  44.3'  W 75°  16.?'.  A 
regional  location  plan  for  Lower  Woods  Pond  is  enclosed  as 
Plate  1,  Appendix  E. 

c.  Si/e  Classification.  All  three  dams  are  classified 
collectively  as  an  "Intermediate"  size  structure  consistent 
with  its  1,470  acre- feet,  total  storage  capacity. 

d.  Hazard  Classification.  A "High"  hazard  classifica- 
tion is  assigned  consistent  with  the  potential  for  extensive 
damage  and  possible  loss  of  life.  Downstream  residential 
dwellings  exist  along  the  Fast  Branch  of  Dyberry  Creek  at  the 
intersection  of  Dyberry  Creek  Road  and  Route  371  as  shown  on 
Plate  1,  Appendix  F. 


e.  Ownership.  The  dams  are  owned  and  maintained  by  the 
Pennsylvania  Fish  Commission.  All  cor rospondence  should  be 
sent  to  Mr.  E.  .7.  Grindall,  Senior  rroject  Engineer,  Pennsyl- 


vania Fish  Commission,  Bureau  of  Fisher 
Robinson  Lane,  Hell  'fonts,  ^ennsy Ivan  i a 


i e 


and 


' a a ’ nee  ring. 


f.  Purpose  of  Duns.  The  purpose  of  the  d ns  is  ;o  form 
a reservoir  for  use  as  a re; i national  ai.M. 


g.  Design  and  Const r net  ion  Hisloty. 
this  site  were  hailt  in  13-l’t  by  1 he  Do  la  we 


he  ! i r s ' da  ms  a t 
and  Hudson  Canal 
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Company  to  supply  water  to  the  company's  canal  system.  The 
original  inventory  inspection  of  Dam  No.  1 was  mile  in  1014 
and  reported  on  after  a 1^17  inspection.  At  that  time,  this 
dam  was  reported  to  be  30  feet  high,  a figure  not  supported  by 
subsequent  reports.  The  outlet  indicated  was  an  8 foot  by  8 
foot  sluiceway  through  the  center  of  the  embankment,  ^he  side 
walls  and  channel  bottom  were  reported  to  consisc  of  heavy  cut 
stone  masonry.  The  timber  framing  and  wooded  flood  gate  were 
reported  to  be  decayed  and  to  no  longer  regulate  the  water 
elevation.  The  upstream  faces  were  protected  by  riprap  from 
the  crest  to  the  toe.  The  downstream  face  was  retained  by  a 
dry  stone  wall. 


This  embankment  was  again  inspected  in  1^30,  but  it 
was  not  until  the  1131  inspection  that  the  existence  of  the 
other  two  embankments  was  reported.  The  8 foot  high 
embankment,  now  called  the  No.  ? dam,  was  reported  to  contain 
a spillway  11  feet  long  by  5 feet  deep  with  masonry  abutments. 
A plank  spillway  floor  was  almost  rotted  through  at  the  time 
of  the  1931  inspection.  The  second  dam  discovered,  now  called 
Dam  No.  3,  was  reported  as  10  feet  high  and  ?50  feet,  long  and 
riprapped  on  both  faces.  No  spillway  was  indicated. 

In  about  1890,  the  canals  were  closed  and  the  pond 
was  used  for  fishing.  In  1930,  the  property  was  owned  by 
Piefler  and  Sons,  Inc.,  and  in  Mav  1931,  was  purchased  by  the 
mners  Falls  Development  Corporation,  between  1 937  and  1941, 
it  was  transferred  to  the  Pennsylvania  Came  Commission,  and  in 
lot--'  1954  or  early  loss,  to  the  Pennsylvania  Fish  Commission. 


owners 
b reach 
the  dam 


Numerous  letters  between  the  State  and 
advised  to  either  repair  the  spillway  in 
the  structure.  A 1949  newspaper  article 
was  breached  by  a severe  storm  in  1936 


the  various 
Dam  No.  1 or 
s tated  that 
Correspon- 


s-'vere 


dence  and  inspection  reports  make  no  mention  of  breaching 
although  the  1936  inspection  report  states  there  was  evidence 
of  recent  high  water  which  weakened  the  abutments.  In  1948, 
the  Pennsylvania  Game  Commission  stated  their  intention  to 
rehabilitate  the  dams  when  funds  became  available.  The  State 
in  1949,  strongly  recommended  that  the  spillway  be  repaired  or 
the  structure  be  breached.  Downstream  residents  also  peti- 
tioned the  Department  of  Forests  and  Waters  for  repairs  to  the 
dam  and  spillway.  Records  indicate  the  dam  was  breached  in 
1949.  In  1953,  the  Game  Commission  submitted  plans  for 
rehabilitation  of  the  dams,  but  little  or  no  work  was 
performed.  The  Fish  Commission  subsequently  submitted  a new 
set  of  plans  which  were  approved  in  1956.  The  work  was 
performed  by  Pennsylvania  Fish  Commission  employees  and 
completed  by  the  end  of  1956.  Plans  and  specifications  were 
prepared  by  Mr.  Thomas  F.  O'Hara,  Registered  Engineer  of  State 
College,  Pennsylvania.  Concrete  testing  was  performed  by 
Pittsburgh  Testing  Laboratory. 

h.  Normal  Operating  Procedures.  Under  normal  condi- 
tions reservoir  outflow  is  controlled  both  by  the  stoplog  weir 
system  located  inside  the  intake  riser  and  the  emergency 
spillway  located  in  Dam  No.  2.  Should  it  be  necessary  to 
lower  the  reservoir,  the  normal  procedure  is  to  remove 
stoplogs  from  the  intake  tower,  lowering  the  reservoir  to  the 
desired  level.  Flow  in  excess  of  the  intake  riser  capacity  is 
discharged  over  the  emergency  spillway.  'T’he  minimum  flow 
requirement  downstream  for  this  dam  is  0.47  cfs. 

1.3  Pertinent  Data. 

A summary  of  pertinent  data  for  Lower  Woods  Pond  is 
presented  as  follows: 

5 


r 


a.  Drainage  Area  ( sq.  miles) 

(1.26  sq.  miles  of  the  total 
area  is  controlled  by  an  up- 
stream natural  lake,  Upper 
Woods  Pond.  ) 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood 
Maximum  Design  Flood 
Minimum  Required  Flow 

c.  Elevations  (feet  above  MSL) 

Top  of  Dam  (all  three) 
Emergency  Spillway 
Tower  Inlet  and  Pond  Drain 
I nver t ( approx. ) 

Outlet  Inver:  Elevation 
Normal  Pool 
Maximum  Known  Flood 

d.  Reservoir  (miles) 

Length  at  Normal  Pool 
Fetch  at  Normal  Pool 

e.  Storage  (acre-feet) 

Normal  Pool 
Top  of  Dam 

f.  Reservoir  Surface  (acres) 

Normal  Pool 

g.  Dam  Data 

Type 


Unknown 

2,280 

0.47 


1.418.0 

1.412. 0 

1.398.0 
1,3  96.9 

1.412.0 
Unknown 


0.  8 
0.8 


890 
1,  170 


91 


Earth  embankments. 
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Length 


Height  (Largest  Dam,  No.  1) 
Crest  Width 
Side  Slopes 
Upstream 

Downstream  (except  masonry 
section) 

Downstream  (masonry) 

Cutoff 

Grout  Curtain 


No.  Is  370  ft 
No.  ?:  250  ft 

No.  3s  2R0  ft 
21  ft 
12  ft 

3Hs  IV 

2. 5Hs IV 

lHslv  or  steeper 
Unknown 

Unknown  (probably 
none) . 


h.  Spillway 

Type  Concrete 

Location  At  Dam  No.  2. 

Width  40.5  ft 

Discharge  Chute  Concrete  channel 

leading  to  rock 
lined  channel. 


The  above  elevations  are  based  on  the  top  of  dam 
elevation,  assumed  to  be  100  on  the  drawings,  which  is 
equivalent  to  elevation  l,41R,  as  estimated  from  the  USGS  Map. 
The  datum  noted  on  the  reconstruction  drawings  is  based  on  the 
1090  USGS  survey. 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

а.  Data  Available.  A summary  of  engineering  data  for 
Lower  Woods  Pond  is  presented  on  the  checklist  attached  as 
Appendix  A.  Principal  documents  containing  pertinent  data 
used  for  this  report  are  as  follows. 

1.  "Report  Upon  the  Lower  Woods  Pond  of  Reifler  and 

Sons"  prepared  by  R.  J.  Gillis,  Assistant  Engineer, 
dated  August  1,  1917. 

2.  "Report  Upon  the  Application  of  the  Pennsylvania 

Game  Commission"  prepared  by  Mr.  R.  J.  Alert,  Junior 
Dam  Engineer,  dated  April  23,  1953. 

3.  "Report  Upon  the  Application  of  the  Pennsylvania 

Fish  Commission"  prepared  by  Mr.  G.  E.  Thomas, 
Chief,  Division  of  Dams,  dated  April  30,  1956. 

4.  A four-sheet  set  of  drawings  entitled  "Rebuilding 

Existing  Dam,  Lower  Woods  Pond"  prepared  by  Mr.  T. 
F.  O'Hara,  Registered  Engineer,  State  College, 
Pennsylvania,  dated  October  1955. 

5.  Eight  black-and-white  photographs  which  are  dated 
1917,  1937  and  1949. 

б.  Miscellaneous  letters,  correspondence,  memos,  in- 
spection repoits  and  other  pertinent  documents 
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located  in  the  Department  of  Environmental  Re- 
sources (DER)  files  in  Harrisburg,  Pennsylvania,  or 
Pennsylvania  Fish  Commission  files. 

The  data  available,  coupled  with  the  results  of  the 
field  investigation,  is  believed  to  be  sufficient  to  describe 
and  provide  a judgemented  assessment  of  the  principal  features 
of  the  dams  and  discharge  systems.  However,  this  data  is  very 
limited  and  does  not  include  slope  stability  analysis, 
calculations  for  seepage  analysis,  hydraulic  analysis  and 
other  pertinent  design  calculations. 

b.  Design  Features.  The  principal  design  features  of 
Lower  Woods  Pond  Dam  and  appurtenant  facilities  are  reproduced 
from  drawings  provided  by  the  Pennsylvania  Fish  Commission, 
and  included  in  Appendix  E as  Plates  2 through  5.  A brief 
description  of  the  dam  is  located  in  Sub-Section  1.2  of  this 
report.  Dam  No.  1,  as  shown  in  Appendix  E,  Plate  S,  is  an 
earthen  embankment  composed  of  materials  classified  as  clayey 
impervious  soils  (Class  A),  and  more  pervious  rocky  materials 
(Class  B).  A more  definite  description  of  these  materials 
could  not  be  located.  The  upstream  slope  is  protected  with 
riprap  and,  although  not  shown  on  construction  drawings,  the 
riprap  is  believed  to  have  a 6-inch  gravel  filter  bed,  based 
on  conversations  with  Fish  Commission  representatives.  The 
upstream  side  was  constructed  to  a 3H:1V  slope.  The 
downstream  slope  was  constructed  to  a 2.5H:1V  slope  and  is 
grass  covered.  The  masonry  section  is  somewhat  steeper. 

When  Dam  No.  1 was  replaced,  the  downstream  face  was 
covered  with  grass,  hut  the  right  portion  of  the  embankment 
was  left  intact  with  the  original,  vertical,  dry  masonry  wall. 
Contained  within  the  new  embankment  is  a standard  Fish 
Commission  riser  with  a stoplog  weir  system.  The  logs  are 
stacked  to  the  desired  pool  elevation  and  water  enters  at 
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elevation  1,398  through  the  upstream  slope  into  a 3-foot 
square  concrete  culvert,  rising  up  and  over  the  stoplogs  and 
discharging  out  a 3-foot  square  concrete  discharge  conduit  at 
an  exit  invert  of  1,396.9.*^  The  concrete  conduit  contains 
three  concrete  anti-seepage  collars,  two  located  upstream  of 
the  riser  and  one  located  downstream  of  the  intake  riser. 

Dam  No.  2 consists  of  a Class  A material  shell  over 
the  existing  embankment.  The  dam  also  contains  the  new 
emergency  spillway.  The  emergency  spillway  is  40  feet  6 
inches  long  and  contains  a triangular  concrete  overflow  weir 
with  a crest  elevation  of  1,412.  Water  is  channeled  over  the 
spillway  between  two  concrete  retaining  walls  which  have  anti- 
seepage fins  at  the  embankment  centerline.  Water  discharges 
over  the  crest  onto  a reinforced  concrete  basin  at  elevation 
1,407.5  and  discharges  downstream  under  a foot  bridge  as  shown 
in  Photograph  4,  Appendix  D. 

Dam  No.  3 is  located  as  shown  on  Plate  2,  Appendix  E 
and  consists  of  a Class  A material  shell  over  the  existing 
embankment.  Both  Dam  Nos.  2 and  3 were  rehabilitated  to  a 
3H:1V  upstream  slope  and  2.5H:IV  downstream  slope.  In  both 
cases,  the  upstream  embankment  is  protected  with  riprap  and  it 
is  believed,  although  not  shown  on  construction  drawings,  that 
the  riprap  sits  on  6-inch  thick  filter  layer.  It  is  not  known 
if  the  foundation  was  grouted  or  if  a concrete  cutoff  trench 
or  core  wall  is  located  beneath  any  of  these  structures.  It 
is  considered  unlikely  that  either  grouting  was  performed  or  a 
cutoff  trench  or  core  wall  was  installed. 


***  It  is  noted  that  these  are  assumed  elevations  based 
on  the  USGR  Quadrangle  Map. 
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2. 2 Construction, 

\ 

A description  of  the  construction  history  is  pre- 
sented in  Section  1.2.  The  new  spillways  were  designed  and 
the  construction  supervised  by  the  Pennsylvania  Fish  Commis- 
sion.  All  construction  work  was  performed  by  Pennsylvania 
Fish  Commission  employees. 

^•3  Operat i on  Data. 

There  are  no  operational  records  maintained  for  this 
structure.  A minimum  flow  of  0.47  cfs  is  required  for  this 
structure,  but  there  are  no  records  documenting  this  flow. 

2.4  Evaluation. 

a.  Availability.  All  engineering  data  reproduced  in 
this  report  and  described  herein  and  studied  for  this 
investigation  were  provided  by  the  DER  and  supplemented  by  the 
Pennsylvania  Fish  Commission. 

b.  Adequacy.  The  data  available  is  believed  adequate 
to  define  the  basic  geometry  of  the  embankments  and  appurte- 
nant facilities,  but  did  not  include  design  computations  or  a 
detailed  hydrology/hydraulic  analysis.  Selected  features  of 
the  dams,  which  included  the  crest  width,  upstream  slope, 
downstream  slope,  emergency  spillway  dimensions  and  other 
miscellaneous  data  were  field-checked  and  compared  with  the 
drawings  prepared  by  Mr.  Thomas  F.  O'Hara.  These  checks 
verify  that  the  dams,  reconstructed  in  the  1950s,  were  built 
in  basic  accordance  with  the  drawings. 
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With  the  exception  of  concrete  test  results,  con- 
struction documentation  was  lacking,  particularly  of  the  new 
embankment  section  of  Dam  No.  1.  It  is  also  not  known  how  Dam 
No.  1 was  tied  together  with  the  existing  masonry  structure, 
and  whether  there  are  appropriate  filters  between  the  zones  of 
earth  and  masonry.  Since  there  were  no  stability  calculations 
available,  and  since  the  types  of  embankment  materials  could 
not  be  identified,  the  stability  of  the  structures  could  not 
be  quantified. 

c.  Validity.  There  is  no  reason  to  question  the 
validity  of  the  available  data. 


SECTION  3 
VISUAL  INSPECTION 


3. 1 Findings. 

a.  General.  The  observations  and  comments  of  the  field 
inspection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  B,  and  are  summarized  and  evaluated  in  the 
following  sub-sections.  In  general,  the  appearance  of  the 
facility  indicates  that  the  dam  is  well  maintained  and  in  good 
condi tion. 


b.  Dam.  According  to  the  visual  inspection,  there  were 
no  indications  or  evidence  observed  of  distortions  in  the 
crest  alignment  or  in  movement  of  the  crest  that  would  be 
indicative  of  foundation  settlement,  movement  or  imminent 
failure  of  the  structure. 

Within  Dam  No.  1,  clear  seepage  was  observed  at  the 
base  of  the  masonry  section  of  the  main  dam.  Since  the  area 
was  overgrown  with  weeds  and  debris,  fallen  trees,  dead  wood, 
etc.,  the  quantity  of  seepage  could  not  be  determined.  If 
drains  are  located  in  the  downstream  face  of  this  masonry 
portion,  they  could  not  be  found,  nor  could  any  other  water 
passages  or  other  pressure  release  systems  be  located.  There 
were  no  unusual  vertical  or  horizontal  movements  noted  in  the 
masonry  structure.  Within  the  embankment  portion,  there  were 
no  surface  cracks  observed  and  no  unusual  movement  or  cracking 
at  or  beyond  the  toe. 

There  was  0.4  feet  of  settlement  noted  at  the  right 
side  of  the  spillway  wall  in  Dam  No.  2.  However,  the  concrete 
anti-seep  fin  was  at  the  design  elevation,  and  this  slight 
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depression  does  not  affect  the  storage  capacity  of  the 
reservoir. 

There  were  no  riprap  failures  observed  on  any  of  the 
upstream  slopes.  There  was  no  significant  distortion  or 
movement  of  this  riprap.  There  was  no  significant  erosion  or 
deterioration  at  the  junctions  of  any  of  the  dams  or  along  the 
slopes  of  any  dams,  both  upstream  and  downstream. 

Clear  seepage  was  noted  beyond  the  toe  of  all  three 
embankments,  particularly  of  embankment  No.  3,  where  the 
entire  area  beyond  the  downstream  toe  was  marshy.  At  Dam  No. 
1,  considerable  seepage  was  noted  beyond  the  toe  between  the 
natural  hillside  of  the  right  abutment  and  the  discharge 
channel.  There  was  minor  seepage  adjacent  to  the  discharge 
channel  approximately  175  feet  downstream  of  the  No.  2 dam. 

c.  Appurtenant  Structures. 

1.  Intake  Conduit.  The  exposed  sections  of  the 
principal  spillway  were  inspected,  which  included  the  top  of 
the  tower  and  the  conduit  outlet  (Photos  2 and  3).  The  inside 
ol‘  the  riser  could  not  be  inspected  as  the  access  hatch  was 
locked.  No  significant  concrete  cracking,  spalling,  or  signs 
of  deterioration  were  noted. 

2.  Spillway.  The  approach  channel  was  assessed  to 
be  in  good  condition  as  well  as  the  concrete  retaining  walls 
on  each  side  of  the  spillway.  One  minor  crack  was  noted  on  the 
c'>nciete  wall  near  the  anti-seepage  collar.  However,  this 
Ciack  is  not  considered  to  be  critical  or  to  affect  the 
structural  integrity  of  the  wall. 


14 


. 


The  sharp  crested  triangular  weir  was  observed  to  be 
in  good  condition.  Two  logs  were  floating  against  the  weir, 
but  such  debris  is  not  likely  to  lodge  at  the  weir  during  a 
flood  occurrence  and  reduce  spillway  discharge.  The  discharge 
channel  between  the  weir  and  the  bridge  is  in  good  condition. 
The  wood  foot  bridge  downstream  of  the  spillway  with  stone 
piers  is  considered  to  be  in  fair  condition  and  is  not 
expected  to  survive  a severe  storm.  Destruction  of  the  bridge 
is  not  expected  to  affect  the  spillway  discharge  capabilities. 

d.  Reser voi r . Reconnaissance  of  the  reservoir  dis- 
closed no  evidence  of  significant  siltation,  slope  instabili- 
ty, or  other  features  that  would  significantly  affect  the 
flood  storage  capacity  of  the  reservoir.  All  slopes  are  well 
vegetated  with  an  assortment  of  hardwood  and  softwood  trees. 

e.  Downstream  Channel.  Immediately  downstream,  both 
the  principal  spillway  and  emergency  spillway  discharge  into 
rocky  stream  channels  which  converge  approximately  250  feet 
downstream  from  the  emergency  spillway.  The  channel  was 
inspected  and  is  assessed  to  be  in  good  condition.  At  the 
intersection  of  Dyberry  Creek  Road  and  Route  371,  approximate- 
ly 1 mile  below  the  dam,  are  several  structures  including 
residential  dwellings  which  would  be  subject  to  damage. 


3.2  Evaluation. 

In  summary,  the  visual  survey  of  the  dam  disclosed 
that  the  embankments  and  spillways  are  in  relatively  good 
condition.  Seepage  was  noted  at  the  downstream  toe  of  the 
masonry  portion  of  Dam  No.  1.  Marshy  areas  were  also  noted 
downstream  of  Dam  Nos.  2 and  3.  It  is  adjudged  that  this  clear 
seepage  has  been  occurring  for  many  years,  and  is  reported  by 
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Fish  Commission  representatives  that  it  is  not  increasing. 
However,  this  seepage  is  undesirable  and  should  be  monitored. 
Pending  the  results  of  the  monitoring  program,  corrective 
actions  may  be  warranted  as  described  in  Section  7. 

Since  the  interior  portions  of  the  principal  spill- 
way riser  and  conduit  were  inaccessible,  they  could  not  be 
nspected.  The  emergency  spillway  was  inspected  and  is 
assessed  to  be  in  good  condition. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  P rqcedur e s . 

Normal  operating  procedures  do  not  require  a dam 
tender.  There  are  no  written  operating  procedures  for  this 
dam. 

4 . 2 Ma i n tena nee  of  t he  Dam . 

The  dam  is  maintained  by  the  Pennsylvania  Fish 
Commission  which  periodically  mows  the  grass  and  perform  minor 
repairs  as  necessary. 

4.3  Ma i ntenance  of  Operating  Facilities. 

Maintenance  of  the  operating  facilities  is  per- 
formed by  the  Pennsylvania  Fish  Commission.  Maintenance 
consists  primarily  of  checking  the  interior  of  the  riser  for 
accumulation  of  trash  and  debris.  The  emergency  spillway  is 
also  inspected  for  an  accumulation  of  trash  and  concrete 
deter iorat i on. 

4.4  Warning  Systems  In  Fifect. 

There  is  an  interim  emergency  plan  to  be  followed  by 
the  Wayne  County  Waterways  patrolman  or  deputy  patrolman 
during  periods  of  heavy  precipitation.  The  plan  includes  a 
checklist  of  conditions  which  may  indicate  imminent  failure  of 
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the  dam  and  telephone  numbers  to  call  at  any  time  of  the  day  or 
night.  However,  there  is  no  formal  procedure  of  warning 
residents  that  a hazardous  condition  has  developed  or  if  high 
flow  conditions  are  anticipated. 


4.5  Evaluation. 


There  are  no  written  operating  procedures  nor  a 
procedure  for  warning  downstream  residents  of  possible  danger. 
Commensurate  with  the  possibility  of  loss  of  life  and  extreme 
property  damage  at  the  intersection  of  Route  371  and  Dyberry 
Creek  Road  in  the  event  of  failure  or  the  passing  of 
exceedingly  high  flows,  a formal  warning  procedure  should  be 
implemented. 

An  operating  procedure  with  an  inspection  checklist 
si  uld  also  be  formulated  and  implemented  by  the  Pennsylvania 
Fish  Commission.  Although  the  reservoir  can  be  lowered  by 
removal  of  stoplogs,  the  procedure  is  difficult  and  time 
consuming.  It  is  concluded  that  rapid  draw-down  procedures 
should  be  evaluated  and,  if  necessary,  a sluice  gate  system 
should  be  installed  to  drain  the  reservoir. 

An  operational  manual,  maintenance  manual  and  main- 
tenance inspection  checklist  should  be  formulated.  The 
listing  should  include  all  critical  items  of  the  facility  to 
b.  inspected  or  maintained  and  the  inspection/maintenance 
snouid  be  performed  on  a regular  basis. 

The  interim  warning  procedure  should  be  formalized 
and  expanded  to  include  a definite  procedure  to  warn  down- 
stream residents  that  high  flows  are  expected.  An  evacuation 
plan  should  be  formulated. 


IB 


SECTION  5 

HYDROLOGY/HYDRAULICS 


5.1  Evaluation  of  Features. 

a.  Design  Data.  No  original  hydrologic  design  data  of 
the  reconstructed  spillway  exists,  although  there  was  a 
hydraulic  design  performed.  These  hydraulic  calculations, 
dated  30  April  1956,  are  in  the  Pennsylvania  Fish  Commission 
files.  The  total  watershed  above  Lower  Woods  Pond  Dam  is 
about  2.1  miles  long,  averaging  1.5  miles  wide  with  a total 
drainage  area  of  approximately  3.14  square  miles.  About  4,000 
feet  above  the  upper  end  of  Lower  Woods  Pond  Reservoir  is 
Upper  Woods  Pond,  a 79-acre  natural  lake.  Its  drainage  area 
is  1.26  square  miles  and  the  watershed  is  about  1.9  miles  wide 
and  0.8  miles  long.  In  the  upper  reaches  of  each  watershed  is 
a swamp  of  about  40  acres  and  55  acres,  respectively.  See 
Plate  1,  Appendix  E.  The  entire  watershed  is  approximately  85 
percent  wooded  with  no  residential  development.  As  more  than 
half  of  the  watershed  is  State  Game  Lands,  the  runoff 
characteristics  are  not  expected  to  change  in  the  future. 

The  1956  calculations  indicate  that  the  spillway  for 
Lower  Woods  Pond  should  be  designed  to  discharge  not  less  than 
750  cfs  per  square  mile  of  drainage  area.  The  calculations 
also  indicated  a total  drainage  area  of  3.04  square  miles,  as 
determined  from  the  USGS  maps,  somewhat  less  than  the  3.14 
square  miles  determined  from  USGS  maps  for  this  investigation. 
The  spillway  was  sized  to  discharge  2,280  cfs  with  a head  of  6 
feet. 

In  accordance  with  the  criteria  established  by  the 
Federal  (OCE)  Guidelines,  the  recommended  spillway  design 
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flood  for  this  "Intermediate"  size  dam  and  "High"  hazard 
potential  classification,  is  the  Probable  Maximum  Flood  (PMF). 


b.  Experience  Data.  No  reservoir  water  level  records 
or  rainfall  records  are  maintained. 

c.  Visual  Observations.  On  the  date  of  the  inspection 
there  were  no  conditions  observed  that  would  indicate  that  the 
outlet  capacity  would  be  reduced  during  a flood  occurrence. 
Observations  regarding  the  condition  of  the  downstream  chan- 
nel, spillway  conditions  and  reservoir  are  located  in  Appendix 
B and  also  described  in  Section  3 of  this  report. 

d.  Overtopping  Potential.  The  overtopping  potential 
was  estimated  using  the  "HEC-1,  Dam  Safety  Version"  computer 
program.  A brief  description  of  the  program  and  the  computer 
printout,  including  a summary  table,  are  included  in  Appendix 
C.  Calculations  for  this  investigation  confirm  the  design 
spillway  capacity,  a discharge  of  2,800  cfs  with  the  reservoir 
level  at  the  top  of  the  dam.  The  HEC-1  computed  peak  PMF 
inflow  is  about  7,630  cfs.  Lower  Woods  Pond  inflow  hydrograph 
results  from  the  routed  outflow  of  Upper  Woods  Pond,  a natural 
lake  which  cannot  fail,  added  to  the  runoff  from  the 
uncontrolled  portion  of  Lower  Woods  Pond  watershed.  The 
spillway  can  pass  approximately  60  percent  of  the  PMF  storm 
without  overtopping  the  embankment.  The  PMF  storm  can  be 
expected  to  overtop  the  embankment  by  a maximum  of  one  foot. 
The  60  percent  value  is  a minimum  value  as  no  allowance  has 
been  made  for  the  temporary  flood  storage  afforded  by  marshy 
areas  above  Upper  Woods  Pond  and  Lower  Woods  Pond. 

e.  Spillway  Adequacy.  The  spillway  is  rated  as 
"Inadequate"  but  not  "Seriously  Inadequate",  as  the  dam  will 
pass  more  than  50  percent  of  the  PMF  storm  without  overtopping 
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t hi»  embankment.  The  maximum  spillway  discharge  rapacity  is 
judged  not  to  be  reduced  by  a high  tailwatei  elevation. 

t.  Downst i earn  Conditions.  howoi  Woods  Pond  Pam  is 
located  about  1 mile  above  PA  Route  171  where  theie  ate  two 
homes  subject  to  damage  in  the  event  of  dam  failure.  Futthei 
downstream  along  the  east  branch  of  Pybeiiy  Creek  are  homes 
built  adjacent  to  the  creek  i n the  flood  plain,  which  are  also 
subject  to  damage. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  The  visual  inspection  of  Lower 
Woods  Pond  Dam  and  its  appurtenant  facilities  indicated  no 
existing  embankment  stability  problems  or  structural  problems 
associated  with  the  intake  riser  or  the  emergency  spillway. 
It  is  noted  that  the  intake  riser  and  the  discharge  conduits 
could  not  be  inspected  as  the  riser  access  hatch  was  locked. 

There  was  no  evidence  of  slope  instability  in  the 
form  of  surface  cracks,  unusual  movement  or  cracking  at  or 
beyond  the  toe,  sloughing  or  erosion  of  the  embankment, 
differential  settlement  along  the  crest  or  riprap  failures. 
However,  significant  clear  seepage  was  noted  downstream  of  Dam 
Nos.  1 and  3 at  and  beyond  the  toe.  These  seepage  areas 
produced  marshy  zones  immediately  downstream  of  the  embank- 
ments. There  was  also  some  minor  seepage  downstream  of  Dam 
No.  2.  A careful  inspection  of  the  seepage  zones  indicates 
long-standing  stable  conditions. 

The  hand-placed  riprap  on  the  upstream  slopes  of  all 
three  embankments  was  found  to  be  in  good  condition.  The 
quality  of  the  rock  was  assessed  to  be  excellent.  The 
drwnstream  slopes  on  all  three  dams  are  in  qood  condition, 
gi  iss  covered  and,  evidently,  well  maintained.  The  masonry 
portion  of  Dam  No.  1 was  assessed  to  be  in  good  condition.  The 
downstream  slope  showed  little  or  no  siqn  of  distortion. 
There  is  undesirable  woody  vegetation  growing  between  the 
masonry  blocks  and  on  the  slopes.  The  woody  vegetation  is 
undesirable  and  should  he  removed. 
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The  spillway  at  Dam  No.  ? was  inspected  and  found  to 


be  in  good  condition  with  only  one  or  two  minor  cracks  at  the 
junction  between  the  spillway  wall  and  the  anti-seep  fins. 
There  were  no  other  signs  of  excessive  deterioration,  cracking 
or  general  deterioration  of  the  concrete  and/or  the  rocklined 
channel. 

b.  Design  and  Construction  Data.  All  available  design 
documentation,  including  design  drawings,  a five-page  set  of 
concrete  design  calculations,  and  other  miscellaneous  corres- 
pondence was  reviewed  and  assessed  for  completeness.  The 
detailed  listing  of  this  data  is  included  herein  as  Appendix  A 
and  discussed  in  Section  ?. 

Representatives  of  the  Pennsylvania  Fish  Commission 
searched  their  files  and  supplied  the  limited  design  data 
reviewed  for  this  inspection.  The  concrete  calculations 
associated  with  the  box  culvert,  outlet  tunnel  and  spillway 
retaining  walls  were  reviewed  and  assessed  to  be  sufficient 
for  an  evaluation  of  the  structures.  Rased  on  these 
calculations,  an  inspection  of  the  spillway  retaining  walls, 
and  the  four  drawings  prepared  by  Mr.  Thomas  F.  O'Hara,  it  is 
judged  that  the  culvert  and  spillway  were  designed  using 
reasonable  assumptions  and  procedures,  and  that  the  structures 
are  functioning  as  designed. 

There  was  no  stability  analysis,  seepage  analysis  or 
related  calculations  available  for  review,  although  the 
configuration  of  the  embankment  and  the  results  of  the  visual 
inspection  are  sufficient  to  make  a quantitative  assessment  of 
the  embankment  and  stability.  It  is  judged  that  the 
embankment  configuration  is  reasonable. 

The  foundations  of  these  structures  could  not  be 
inspected,  and  documentation  regarding  the  foundation  prepa- 
ration of  the  dams  was  unavailable.  The  unavailable  documen- 
tation, which  is  normally  necessary  for  a comprehensive  Phase 
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I investigation,  included  the  details  of  the  reconstructed 
portion  of  Dam  No.  1,  including  such  items  as  a grout  curtain, 
cutoff  trench,  embankment  filter  and  drainage  systems,  and 
other  seepage  control  mechanisms.  This  documentation  is  no 
longer  believed  to  exist.  Therefore,  judgement  as  to  the 
cause  of  toe  seepage  and  the  cause  for  the  marshy  areas 
downstream  could  not  be  ascertained.  Commensurate  with  these 
findings,  remedial  measures  to  stabilize  these  seepage  zones 
are  presented  in  Section  7. 

c.  Operating  Records.  Available  records  in  Department 
of  Environmental  Resources  files  indicate  a required  minimum 
flow  release  of  0.47  cfs.  Although  there  was  no  evidence  to 
indicate  that  this  minimum  flow  is  being  maintained,  it  is 
judged  that  the  seepage  emanating  from  the  downstream  slopes 
of  Dam  Nos.  1 and  3 would  satisfy  this  requirement.  To  the 
knowledge  of  Pennsylvania  Fish  Commission  representatives, 
there  were  no  procedures  established  to  operate  this  facility. 

d.  Post-Construction  Changes.  There  are  no  reports, 
nor  is  there  any  evidence,  that  modifications  or  alterations 
were  made  to  this  dam  after  reconstruction  in  1956. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic 
Zone  1.  Normally,  it  can  be  considered  that  if  a dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be 
assumed  safe  for  any  expected  earthquake  condition.  Since  the 
static  stability  analysis  could  not  be  reviewed,  the  seismic 
stability  of  the  dam  could  also  not  be  evaluated. 

f.  Upstream  Dam.  Upper  Woods  Pond,  which  is  located 
upstream  of  Lower  Woods  Pond,  was  inspected  and  assessed  to  be 
a natural  lake  with  no  potential  for  failure.  The  hydrologic 
and  hydraulic  aspects  of  this  lake  as  they  affect  the  flow 
through  Lower  Woods  Pond  are  discussed  in  Section  5. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7 . 1 Dam  Assessme n t . 

a.  Evaluation.  The  visual  inspection  and  review  of 
available  documentation  indicates  that  the  embankments  and 
appurtenant  structures  of  Lower  Woods  Pond  Dams  are  in 
generally  good  condition.  There  were  no  observed  signs  of 
differential  crest  settlements,  downstream  slope  discontinu- 
ities or  upstream  riprap  movements.  There  was  visible  seepage 
through  the  downstream  toe  and  beyond  the  toe  through  Dam  Nos. 
1 and  3,  and  minor  seepage  downstream  of  Dam  No.  ?.  This 
seepage  is  clear  and  appears  to  be  stable.  The  foundation 
conditions  and  drainage  control  structures  could  not  be 
assessed,  as  data  was  not  available.  Therefore,  a thorough 
evaluation  of  the  seepage  could  not  be  performed. 


The  spillway  approach  and  discharge  channels  were 
inspected  and  found  to  be  in  good  condition.  However,  the 
foot  bridge  located  immediately  downstream,  as  shown  in 
Photograph  4,  is  on  rock  piers  and,  in  the  event  of  a severe 
storm,  is  expected  to  be  washed  out.  The  spillway  discharge 
capacity  is  not  expected  to  be  affected  by  failure  of  this 
br idge. 


Since  the  intake  tower  was  locked,  the  interior 
portions  of  the  conduit  and  intake  riser  could  not  be 
inspected.  In  any  event,  water  was  at  normal  pool  and  flowing 
over  the  stoplog  system,  precluding  a thorough  inspection  of 
the  tower  interior.  Therefore,  access  was  not  considered 
critical.  However,  the  exposed  portions  of  these  structures 
were  carefully  inspected  and  found  to  be  in  good  condition. 


The  hydrologic  and  hydraulic  computations  presented 
in  Appendix  C indicate  that  the  dam  will  pass  60  percent  of 
the  Probable  Maximum  Flood  without  overtopping.  However, 
during  the  Probable  Maximum  Flood  the  dam  will  be  overtopped 
by  one  foot.  Therefore,  the  spillway  systems  of  this 
structure  are  considered  to  be  "Inadequate"  but  not  "Seriously 
I nadequate" . 


b.  Adequacy  of  Information.  Structural  calculations 
were  available  concerning  the  design  of  the  culvert  and  the 
spillway  retaining  walls.  These  calculations  were  sufficient 
to  evaluate  the  design  of  the  structures.  Other  design 
calculations  such  as  slope  stability  computations,  filter  and 
drainage  designs,  and  construction  testing  associated  with  the 
embankment  materials  were  not  available.  This  visual  inspec- 
tion and  the  construction  documentation  in  the  Pennsylvania 
Fish  Commission  files  provided  sufficient  evidence  to  indicate 
that  the  reconstruction  work  was  performed  in  general  accor- 
dance with  the  designers’  recommendations.  A few  concrete 
cylinder  test  results  by  Pittsburgh  Testing  Laboratories  were 
found  in  the  Pennsylvania  Fish  Commission  files.  These 
results  indicated  that  the  concrete  exceeded  specification 
requirements.  Based  on  this  available  information,  it  is 
concluded  that  the  data  was  sufficiently  adequate  to  evaluate 
the  dams  for  a Phase  I investigation. 

c.  Urgency.  The  recommendations  presented  in  Section 
7.2  should  be  implemented  as  soon  as  practical. 


7.2  Remedial  Measures. 


a.  Facilities.  It  is  recommended  that  the  following 
measures  be  undertaken.  These  recommendations  are  presented 
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in  order  of  priority  but  do  not  indicate  that  the  latter 
recommendations  are  not  important. 

1.  Embankment  and  toe  seepage  for  Dam  Nos.  1 and  3 
should  be  evaluated.  The  rates  of  seepage  should  be 
monitored  on  a periodic  basis  for  changes  in  rates 
or  turbidity.  Seepage  beyond  Dam  No.  2 has  been 
assessed  and  is  not  judged  to  be  critical. 

2.  Should  the  results  of  seepage  evaluation  and  mon- 
itoring warrant,  a detailed  study  of  the  condition 
should  be  made  and  necessary  remedial  measures 
taken.  If  seepage  exiting  from  the  toe  or  masonry 
section  of  Dam  No.  1 increases,  the  possibility  of 
piping  of  the  upstream  earth  section  should  be 
studied  in  detail  and  appropriate  remedial  measures 
taken. 

3.  woody  vegetation  on  the  masonry  section  of  Dam  No. 
1 is  undesirable  and  should  be  removed  from  the  face 
of  the  dam  to  facilitate  inspection  of  the  seepage 
and  condition  of  the  wall. 

4.  Since  seepage  was  noted  through  the  masonry  section 
of  Dam  No.  I,  and  since  the  filter  control  features 
of  the  embankment  are  unknown,  the  remote  possibil- 
ity of  soil  piping  cannot  be  discounted.  Therefore, 
in  conjunction  with  seepage  monitoring,  it  is 
recommended  that  settlement  monuments  be  incorpo- 
rated along  the  crest  of  Dam  No.  1 to  monitor  if  any 
movement  is  occurring. 

b.  Operation  and  Maintenance  Procedures.  A mainte- 


nance inspection  checklist  should  be  developed  to  help  insure 


that  all  critical  items  are  regularly  inspected  and  main- 
tained. This  should  include  the  interior  of  the  intake  riser 
and  the  conduits. 

The  Pennsylvania  Fish  Commission  has  an  emergency 
plan  which  includes  guidelines  for  observing  various  condi- 
tions of  the  dam  during  periods  of  heavy  precipitation.  This 
plan  should  be  expanded  to  include  a procedure  in  the  event  of 
an  emergency  for  warning  downstream  residents. 


RAINEALL/3E3ERV0I3  RECOPDS 


POST -CONSTRUCT ION  SURVEYS  OF  DAM  fowe  mailable. 


SPILLWAY  PLAN 


CHECK  LIST 
UAL  IHSPECTIOH 


cueBuned  elevation  of  100  shown  on  desion  drawinas . 


MASONRY  DAMS 


IDATION  Could  not  be 


CONSTRUCTION  JOINTS 


EMBANKMENT 


DRAINS  None  obsemed. 


RESERVOIR 


DAN  NO. 3 


SEEPAGE  LOCATION  PLAN 
LOWER  WOODS  POND  DAM 

SHEET  5a  OF  II 


OUTLET  WORKS 


UHGATED  SPILLMA 1 


LOWER  WOODS  POND 


Sheet  1 of  15 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


More  than  85%  wooded,  same  swamp  area,  no 
DRAINAGE  AREA  CHARACTERISTICS:  residential  development,  upstream  lake • 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  J432  feet  (890-  Acre-Feet). 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1418  feet  lU70t  Aare  Feet)‘ 

ELEVATION  MAXIMUM  DESIGN  POOL:  

ELEVATION  TOP  DAM:  1418  feet 


EMERGENCY  SPILLWAY 


a. 

Elevation 

1412  feet. 

b. 

Type 

Triangular  weir. 

c. 

Width 

40.5  feet. 

d. 

Length 



e. 

Location  Spillover  Through  No.  2 dam,  see  Plate  2, 

Appendix  E. 

f. 

Number  and  Type  of  Gates  None. 

OUTLET  WORKS: 

a. 

Type  Standard  Fish  Commission  Tower 

b. 

Location 

Dam  No . 1 

c. 

Entrance  inverts  ff/A  stop  logs  detemine  elevation. 

d. 

Exit  inverts  1396.9  feet. 

e. 

Fmernenrv  drainrtnwn  facilities  Through  tower,  at  elevation  1398.0  feet 

HYDROMETEOROLOGICAL 

GAGES: 

a. 

Type 

None. 

b. 

Location 

N/A 

c. 

Records 

N/A 

MAXIMUM  NON- DAMAGING 

i DISCHARGE:  not  determined. 

Note:  All  elevations  based  on  topi  of  dam  at  elevation  1418  feet 

as  es  trim  ted 

from  USG8  Map. 
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DAM  SAFETY  ANALYSIS 

hydrologic/hydraulic  DATA 


Date: 

By: 

Sheet:  _2*  of 


DAM  Loioer  LOoeJs  VotnJ  Nat.  ID  No.  PA  ao/sg  DER  No.  £.  4-J/ 


ITEM/UNITS 

Permit/Design 

Files 

(A) 

Calc,  from 
Files/Other 
(B) 

Calc,  from 
Observations 
(0 

1. 

Min.  Crest  Elev. , ft. 

loo ■ o * 

_ 14/9.0**" 

2. 

Freeboard,  ft. 

3. 

Spillway^  Crest  Elev,  ft. 

9*4* 

1*1*0++ 

3a. 

(0) 

Secondary  Crest  Elev,  ft. 

4. 

Max.  Pool  Elev.,  ft. 

iPC.o * 

5. 

Max.  Outflow1^,  cfs 

3*90 

BsOcUjjf.mJt. 

6. 

Drainage  Area,  mi2 

, 3.1 

J.o't 

4. >4 

7. 

Max.  Inflow1^  ’ , cfs 

7 6 £9 

8. 

Reservoir  Surf.  Area,  Acre 

9/ 

et> 

9. 

Flood  Storage1^ , Ac-Ft 

i 

sao 

Reference  all  figures  by  number  or  calculation  on  attached  sheets: 

Example:  3A  - Drawing  No.  xxx  by  J.  Doe,  Engr. , in  State  File  No.  yyyy. 

NOTES: 

(1)  Main  me rgency  8 pi l Iway . 

(2)  Secondary  ungated  spillway. 

(3)  At  maxi-mum  pool,  with  freeboard,  ungated  spillways  only. 

(4)  Ear  columns  B,  C,  use  PMF. 

(b)  Between  lowest  ungated  spillway  and  maximum  pool. 

+ A pptumeJ  eJeo*--fre*  a,  nfii  efM*J  -to  CISC  S dpium 
* * JEsfaraoJe*  -from  U3QS  Ma/3 


HYDROLOGIC/HYDRAULIC  CALCULATIONS  (cont.) 


Ddte: 

By : Mrs 
Sheet:  of  yjr 


Item  (from  sheet  2) 

Source 

/A.  3A 

ConaJr-utdiom  cJrA.u>m^a  dm.  Jed  ZoJas/sS 

3 A,  CA.SA 

Apphe«Jte>n  /Ba fed  daJaJ  Afr'J  30^/9sC 

is 

CaJcu.la.boma  doJad  •z/a/J SS 

7Cj  9c. 

'Speeds  13  4/2 

tc,  AC 

uses  Ma+o 

JLcJca  Comum  (/ 9t  A_) 

A/d&r) i/t/Je  09 A 9) 

SHEET  4 of  15 


HEC-1 , REVISED 


The  original  "Flood  Hydrograph  Package"  (HEC-1), 
developed  by  the  Hydrologic  Engineering  Center,  Corps  of 
Engineers,  has  been  modified  for  use  under  the  National  Dam 
Inspection  Program.  The  "Flood  Hydrograph  Package  (HEC-1) , 
Dam  Safety  Version",  hereinafter  referred  to  as,  HEC-1,  Rev., 
has  been  modified  to  require  less  detailed  input  and  to 
include  a dam  breach  analysis.  The  required  input  is  obtained 
from  the  field  inspection  of  a dam,  any  available  design/eval- 
uation data,  relatively  simple  hydraulic  calculations,  or 
information  from  the  USGS  Quandrangle  maps.  The  input  format 
is  flexible  in  order  to  reflect  any  unique  characteristics  of 
an  individual  dam. 

HEC-1,  Rev.  computes  a reservoir  inflow  hydrograph 
based  on  individual  watershed  characteristics  such  as:  area, 
percentage  of  impervious  surface  area,  watershed  shape,  and 
hydrograph  characteristics  determined  from  regional  correla- 
tion studies  by  the  Corps  of  Engineers,  Baltimore  District. 
The  inflow  is  routed  through  the  reservoir  using  spillway 
discharge  data  obtained  from  the  field  inspection  or  design 
data.  Flood  storage  capacity  is  determined  from  USGS  maps  or 
design  information  and  verified  by  the  field  inspection.  In 
the  event  a spillway  cannot  discharge  0.5  PMF  without 
overtopping  and  failure  of  the  dam,  downstream  channel 
characteristics  obtained  from  the  field  inspection  and  USGS 
maps  are  inputed  and  flows  are  routed  downstream  to  the  damage 
center  and  a dam  breach  analysis  is  performed. 

Included  in  this  Appendix  are  the  HEC-1,  Rev. 
pertinent  input  values  and  a summary  print-out  tables. 
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DISCHARGE  FLOWS  THROUGH  POPULATED 
INTERSECTION  ABOUT  7/8  MILES  BELOW 
THE  DAM. 
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PLATE  5 
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SITE  GEOLOGY 
LOWER  WOODS  POND  DAM 


Lower  Woods  Pond  Dam  consists  of  three  embankments  which 
are  located  in  the  Glaciated  Low  Plateaus  Section  of  the 
Appalachian  Plateaus  Physiographic  Province.  As  shown  in 
Plate  F-l , the  dam  sites  and  surrounding  region,  as  is  much  of 
northeastern  Pennsylvania,  are  underlain  by  the  Upper  Devonian 
age  Catskill  Formation  which  in  turn  is  overlain  by  Wisconsin 
age  glacial  drift.  No  rock  outcrops  were  observed  during  the 
field  inspection;  however,  rock  types  which  characterize  the 
Catskill  include  interbedded  shale,  sandstone,  siltstone  and 
conglomerate.  The  glacial  drift  in  the  immediate  dam  site 
area  was  noticeably  boulder- r ich.  From  available  data  in 
State  files,  it  is  not  clear  if  any  bedrock  was  encountered 
during  foundation  excavation. 

It  is  likely  that  the  embankments  are  founded  upon 
glacial  drift  which  may  account  for  the  seepage  observed. 
Equally,  the  reservoir  area  may  have  been  naturally  marshy  (a 
characteristic  of  glaciated  terrain)  previous  to  dam 
construction  particularly  in  the  area  of  Dam  No.  3.  The  most 
likely  areas  for  seepage  would  be  the  original  stream  channel 
and  at  the  glacial  drift-bedrock  interface  if  either  were  near 
existing  groundsur f ace  elevations. 
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